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) + ($ )]:(9)




















with Ricci tensor R

and  = 8G.


















with a constant , the global O(3) symmetry is spon-
taneously broken to U (1). The scalar eld conguration


























































) = (t; x; y; z); for m = 1; 2; 3; (15)


























































































































































































































































= Diag( 1; 1; 1; 1) and
e
0







= r d; e
3





























0 coscos cossin  sin
















0 sincos coscos  sin
0 sinsin cossin cos

















































































We calculate the spin connections from the above Eq.

















































































































































































= 0 ; (35)
in the spherically symmetric and static metric in Eq.






































































































H] = 0: (40)
Taking the representation of -matrices to be direct





















































(; ) = kY
m
k
(; ) ; (43)





























































with k = (j +
1
2
) and j = l 
1
2
. In the representation



































k can be written as























































































































































































































































































































Elements of Ricci tensor calculated from metric coeÆ-
cients in Eq. (14) and the ansatz for 
m
in Eq. (13) are



































































































































































































































The rst in above equations is the (t; t)-component of
Eq. (55), the second (r; r)-component, the third (; )-
component, and the last (; )-component, respectively.
(; )-component of the Einstein equation is same as





































































































































































































































These make Eqs. (57)-(60) - and -independent, which
is consistent with spherically symmetric metric in Eq.






) or (j =
1
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) or (j =
1
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k = 1, neutrino wave function is
	
n












































































































































































































































































































































































































F = 0 : (77)
IV. ASYMPTOTIC SOLUTIONS FOR LARGE r
As the global monopole solution [1], one component
(r) of the metric in Eq. (14), far away from the galactic










with a constant c when







) ' 0: (79)
Analysing Eqs. (74)-(77) with the assumption that q
i
's
in Eqs. (70)-(73) are O(r
0
), we can get an asymptotic










with a constant A. In this limit with the help of Eq. (68)






































































































With above asymptotic solutions to Dirac's equation for
neutrinos, the q
i

































































































) or less and so are consistent with the


















, q(r) in Eq. (82) is pure imaginary and then
wave functions of neutrinos become to be multiplied by
exponentially decaying factors. Therefore we get neu-







which corresponds to the radius of our Galaxy and as-
suming that there exists a supermassive black hole at
the center of Galaxy with a mass M
SBH

































6V. ASYMPTOTIC SOLUTIONS FOR SMALL r
Next let us study the small r behaviors of compo-
nents of the metric in Eq. (14),  and Æ. For small r
near the Galactic core we adopt the Thomas-Fermi(TF)
approximation for the energy density and the pressure
of neutrinos, as in the case of fermion stars [9][10][11].




































The number density of neutrinos in the TF approxima-





























  q) with the
fermi momentum q
F
. From Eq. (86) and the time-























































The stress tensor of neutrinos has the following diagonal
























































































 p(r). From Dirac's equa-






























































































(r). Since the left hand side
of above equation is same as i in Eq. (56), we have the























































































































































which are consistent with those in the case of fermion



































+QF = 0 :
(95)
If we assume that there exist regular solutions of the
metric components, scalar elds, and the energy density
and pressure of neutrinos to above equations (92)-(95)









































and substitute these expansions into Eqs. (92)-(95), then
we get the following values for the coeÆcients.
a
0
= 1 ; a
1












































= 0 ; 
2






































































t. These solutions are consistent with the results in
fermionic stars with a global monopole [11], even if they
7[11] take F ' 0 for small r. The value of 
1
is determined
by the matching condition that F (r) should be continu-
ous at r = r
c
, which is the upper bound for small r. This












is the mass of
the supermassive black hole at the center of our Galaxy
[12].
VI. NEUTRINO CLUSTERING
In Z-burst models to explain the continuation of the
cosmic ray spectrum beyond the GZK cuto, Weiler [6]
and Fargion [13] assumed that the relic neutrinos cluster
in galaxies a few times the normal relic density, and found
that the required ux of cosmic ray neutrinos is larger
than previously suggested. Blanco-Pillado et al. [14]










. Independently in Ref. [5] a neutrino cloud was
considered as a sphere with no diuse boundary such that




















cm. This can moderate the required
incident ux of ultra high energy neutrinos.
From the results in the previous sections IV and V, we
can have a cluster of neutrinos with a diuse boundary
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o





















is the neutrino density for r
c
< r  r
o
as in the sec-











cm(; the Schwarzschild radius of a














VII. SUMMARY AND DISCUSSIONS
In the most general static spacetime with spherical
symmetry, we explicitly show that only j = 1=2 fermions
can satisfy Einstein's equation, in the ~ 
 ~ represen-
tation of -matrices [7]. It is also possible to show the
fact in other representations of -matrices. Consider-







interaction term, we had a global monopole solution [1] of
scalar elds and asymptotic solutions of the metric com-
ponents to Einstein's equation in Eqs. (78) and (80), for
large r. The asymptotic solution of one metric compo-
nent Æ
2

















which do not change the asymptotic behaviors of other
solutions in this limit.
We adopted the Thomas-Fermi(TF) approximation for
small r expansions of the energy density, pressure of neu-
trinos and so on. Since only s-waves are considered in
the TF approximation, small r expansions in the sec-
tion V are consistently related to asymptotic solutions
obtained for large r in th esection IV. More rigorous con-
nection between two asymptotic solutions can be made
by numerical methods. With the simple assumption, Eq.
(100), about the radial dependence of the relic density
of neutrinos clustered in the galactic halo, further stud-
ies of Z-burst models shall be possible. For small r so-
lutions in the section V to have astronomical meaning,
the globalO(3) symmetry breaking scale  and the scalar
self-coupling constant  in Eq. (12) should be very small,
which might be realized in some Majoron models [17]. In
such a case the decit angle 1   c  
2
in Eq. (78) is
negligible [1].
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